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Abstract 


In this paper we present for the first time the concept of symbolic plithogenic random variables and study 
its properties including expected value and variance. We build the plithogenic formal form of two important 
distributions that are exponential and uniform distributions. We find its probability density function and 
cumulative distribution function in its plithogenic form. We also derived its expected values and variance 
and the formulas of its random numbers generating. We finally present the fundamental form of plithogenic 
probability density and cumulative distribution functions. All the theorems were proved depending on 
algebraic approach using isomorphisms. This paper can be considered the base of symbolic plithogenic 
probability theory. 


Keywords: Plithogenic; Probability Density Function; Cumulative Distribution Function; Random 
Numbers Generation; Exponential Distribution; Uniform Distribution. 


1. Introduction 


As a generalization of fuzzy and intuitionistic fuzzy sets Smarandache presented neutrosophic sets which 
is more powerful definition of uncertain sets and which has been applied in many fields of science including 
machine learning, artificial intelligence, statistics, engineering, etc.[1]—[15]. 


Presenting new sets and studying its algebraic structures is very interesting subject in mathematics. As a 
generalization of neutrosophic sets Smarandache presented plithogenic sets which is defined depending on 
split indeterminacy and on absorbance law.[16]-[31]. 


Symbolic probability theory was first presented in [32] by M.B. Zeina and A. Hatip where symbolic (literal) 
neutrosophic random variable was defined in the form Xy = X + I; 1? =I and this definition was applied 
in many other fields of probability theory (for example see [33], [34]). This definition was generalized by 
M.B. Zeina and M. Abobala in [35] to the form Xy = X + IY; 1? = I which is the most general form of a 
neutrosophic random variable and applied in many other branches of neutrosophic probability theory [36]— 
[39]. 


In this work we are going to present for the first time the main definitions related to plithogenic probability 
theory defined on 2-S plithogenic sets which may be applied in many fields of probability theory and its 
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related branches of science including queueing theory, reliability theory, stochastic processes, survival 
analysis, etc. [1]—[3], [5], [10], [13], [36], [40]—[55]. 


2. Preliminaries 
Definition 2.1 
Set of symbolic 2-plithogenic real numbers is defined as follows: 
2 —SPp = {a+ bP, +cP,;a,b,c € R} 

Where: 

P? = P,, PZ = Pz, P,P, = P,P = Pmax(1,2) = P2 
Definition 2.2 
Let dg + a, P, + AzP2, by + by Py + bP, € 2 — SP, then addition and multiplication are defined as follows: 
(Ay + a,P, + AzP2) + (by +b, Py + byP2) = (Ag + bo) + (a, + D1) Py, + (Az + bz) Pe 


(Ap + a,P, + AzP2) + (by + bi P, + b2P2) 
= Apdo + Py(agby + aybo + a,b,) + P2(Agbz + a,b + Ayby + anb, + azb2) 


Definition 2.3 
AH-Isometry on symbolic 2 — SPp sets and its inverse can be defined as follows: 
T:2—SPp >RXRXR; 
T (dp + A, P, + AzP2) = (Ap, Ay + A,,Ay + a, + ay) 
T1:RXRXR—>2-—SPp; 

T~* (do, G4, 2) = dp + (A, — Ag) P; + (a2 — 4) P2 
Definition 2.4 
We say that dp =p bp if dg = by and dy + A, = by + by and dy + A, + Az = by + by + dg. 
Definition 2.5 
A plithogenic number dp is said to be nonnegative if dg = 0 and ag + a, = 0 anday +a, +a, = 0. 

3. Plithogenic Random Variables 
Definition 3.1 
We define 2-SP random variable as follows: 
Xp: Op > 2 — SPp3 Op = No X 04 (P,) X O2(P2) 
Xp = Xp + XP, + X2P2} P? = P,, P? = Po, PyP2 = P,P, = Pp 


Where X,X1, X2 are classical random variables defined on 09, 04, 22 respectively and each random variable 
takes its in R. 


Remark 


Taking AH-Isometry transfers Xp to three classical random variables (Xo, Xp + X1,Xo9 +X, + X2). 


Theorem 3.1 
Let Xp be a plithogenic random variable then expectation and variance of it are: 
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1. E(Xp) = E(X) + EXP, + E(X2) Po 
2. V (Xp) = V(Xo) + [V (Xo + X1) — VX) Pa + [VX + X1 + Xz) — V(X + X1) Po 


Proof 


We will prove the theorem assuming that X, is discrete random variable and same proof can be done when X,, is 
continuous. 


1. E(Xp) = E(X + XyP, + X2P2) = V(X + X44 Py + X2P2)f (Xp + xP + X2P2) 
Taking AH-Isometry: 
T[E(Xp)] =T [> (Xo + x:Py + X2P2)f (Xo + x1P, + x2P,)| 
a y T[(%o + XP, + X2P2)f (Xo + xP, + X2P2)] 
= oO xof Go)» ¥. Go + x) f(%o + 1), > Go +x, + x2) f(% +24 + x2)) 
= (E(Xp), E(Xo + X1), E(Xo +X + X2)) 
Taking the inverse isometry: 


E(Xp) = T*(E(Xo), E(Xo + X1), E(Xo + X1 + X2)) 
= E(Xo) + [E(Xo + X1) ~ E(X0) Pi + [E(Xo +X, + X) = E(Xo F X1)]P2 
= E(Xo) + E(X,)P; + E(X2)P2 


2. E(Xp) = E(Xo + XP, + X2P2)? = V(x + XP, + X2P2)*f (Xp + Py + X2P2) 
Taking AH-Isometry: 


T[E(X2)] =T bye: + x,P, + XP)? f (Xo + XP, + X2P2)| 
= y T[(X%o + XP, + X2Po)*f (Xo + x1 P, + X2P2)] 
= (> xe FX) > + x1)? f (xo + x1) > Go + x1 + x2)*f (xo + x, + x2) 
= (E(X8), E(Xp + X1)7, F(X + X1 + X2)”) 

Taking the inverse isometry: 


E(Xp) = T7*(E(X9), E(Xo +: X1)?, E(Xo + 1 + X2)”) 
= E(X$) + [E(X + X,)? _ E(X§)|Py + [E(Xo +X, + X,)* — E(Xo at X,)?]P2 


We also have: 
[E(Xp)]* = [E(Xo) + E(Xy)P, + E(X2)P2]* = TT [E(Xo) + E(X1) Py + E(X2) P|? 
= T*[[E(Xo)]*, [E(Xo + X1))7, [EX + X1 + X2)17) 
= [E(Xo)]* + [Eo + X1)]? — [E(Xo) 7 P+ ([E (Xo + X1 + X2)]? — [E(Xo + X1) 17 IP 
So, we can write: 
V (Xp) = E(Xp) — [E(Xp)* 
= E(X§) + [E(Xo + X1)* — E(XG) Py + [E(Xo + X1 + X2)* — E(Xo + X41)? Po — [E(Xo)]? 
— [[E(Xo + X1))? — (EX) PIP, — (LEX + X1 + X2))? — [EX + XI)? PL 
= V(X) + [V(X + X1) _ V(X) Pi + [IV (Xo +X, + X2) = V(X + X1)|P2 
Definition 3.2 


A function f (xp) defined on R(P,, Pz) is called a plithogenic probability density function if it satisfies the 
following conditions: 


L. f= 0. 
i. 1. fonda a 
Example 3.1 
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Let f (xp) = 2xp;0 <p Xp <p 1, then f(xp) is a plithogenic probability density function because: 
Tf (p)] = T[2xp]| = T[2xo + 2x1P, + 2x2 P| = (2X9, 2X0 + 2X1, 2Xo + 2X4 + 2X2) 
Which are all nonnegative functions, we also have: 


1 1 1 1 


T [ Fenaxp = [ 2xoaxo. | 2x. + 2x,)d(x%p + x), | 2x + 2x, + 2x2)d(% + x, + x2) | = (1,1,1) 
0 0 0 0 


Which means that: 


1 


| Fondaxp =T1(4,1,1) =1 


0 


Theorem 3.2 


Let Xp = Xp + X,P, + X2P2 be a plithogenic random variable, the moments generating function of it takes the 
form: 


My,(t) = My, (t) + [Mx +x; (t) — My, (t)|P; + [Mx +x, +X, (t) — Myo+x, (t)|P. 


Proof 
+00 +00 
Mx, (t) = E(e*P) = | e'*P f(xp)dxp = rr | e'*P f (Xp )dxp 
—00 a oe —00 
=T | e**0 F (xp )dxo, | et 0+) F(x + x4) (Xo 
a. _ 
+x,), | etote1+%2) F(x) + x, +X)d (Xp +X, + Xz) 
=i (My, (t), My, +x, (0), Myo 4x, 4x5 (t)) 
= My, (t) + [My +x, (t) — My, (t)|P, + [My 4x14X> (t) — My, +x, (t)|P, 
Theorem 3.3 


Let Xp = Xp + X;P, + X2P2 be a plithogenic random variable with a moments generating function My, (t) then: 


d* 

age Mae (t)lta0 = E(XP) 
Proof 

Since: 


My,(t) = My, (t) + [Mx +x, (t) — My, (t)|P; + [Mx +x, +X, (t) — My,+x, (t)|P. 


Taking k" derivative of both sides and substituting t = 0 yields to: 


d* d* 
age exe @)lr-0 = atk (Mx, (fy [My,+x, (t) — My, (t)|Py + [My 4x14X> (t) — My, +x, (t)|P2)lr=o 
d* dk d* 
= age x (t)lt=0 + oe @le-0 - See Msg(Dle-o Py 


d* dk 
+ Lae Mioesven ()lt=0 — atk ots Ole Py 
= E(X$) + [E(Xo + X,)* fa E(Xd)1Py + [E(X +X + X,)* —E(X + X1)*]P, = E(XB) 
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4. Some Continuous Plithogenic Probability Distributions 
Definition 4.1 


A plithogenic random variable Xp is said to be exponentially distributed with the plithogenic parameter Ap if its 
probability density function takes the form: 


f (xp) =Ape*P*P ; xp, Ap >p 0 
Theorem 4.1 
The formal plithogenic form of probability density function of exponential distribution is: 


f(o)= Ape 70%0 + [(Ao a Ay )e~G0tA@orx1) = Aye 70% | P, 
+4 [Ao +A, + Ap ye orate) Gores ez) — (Ay + Aye Got Avot*1) |p, 


Proof 


Tf (xp)] = T|Ape™4P xp | = T[(Ao +4 AP, +4 ApPz)e~ Gots Pa+AzPa) (x9 +X1P1+%X2P2) | 
= T[A) + A,P, + ApPp ]T[e~GotarPataz Pa) (otx1Pitx2Pa)] 
= TAs + AP; + Ashe J[e~?40t42P2+42F2) MOotxrPitx2P2)] 
= (Ap, Ao +A1,Aq + A; + Az )e~AoAotArAo tas +42) (%o,x0+x1.%0F%1 +%2) 
= (Ape 70%, (Ao +4 A, je Cotton) (Ao +A, + Ae Yotas ta) eot%1 +%2)) 


So: 


f (xp) = T71 (Ape 20%, (Ap + Aye ota @ot*1), (Ay + Ay + Age Gots +42) @%o+x1 +x2)) 
= Ape Ao%o + [(Ao 4 A, e7 Aotas)o+%s) = Ae20*0 | P, 
+ [Ao +A, + Ap)eW AotAr +2) (Xo +1 4X2) —(Ao + Aye Go+4vo+*1)] p, 


Example 4.1 
(rp) =e 0 4 [2e~2@otx) = eo] P, +4 [4e~4@otws +2) _ 2e~2@0**1) |p, 


Is a plithogenic probability density function of an exponentially distributed random variable with parameter 
Ap =1+P, + 2Pp. 


Theorem 4.2 
The plithogenic cumulative distribution function of plithogenic exponential distribution is: 


F(xp) =1- e~4o%0 +4 [e-Ao~o = e— o+dr)%o+%1))] Pp, + [e~Gotar)(%o+x1) = gor Aarts tothe tt2))| p, 


Proof 


For) = | "f (tp)dtp 


xp 
T(F(xp)) =T ( i ftp)atp) 
: (Xp +x4P1+x2P2) 
=T (/ (o +A,P, + AyP,Je™ ot ArhathaPa)(tottaPattePa) ) d(ty + t,P; 
0 
+ t.)) 


XotxX144+xX2 


Xo Xo txy 
= (/ Agent, r (Ag + Aze~ Foto (ty + 6), | (Ap t+ Ay 
0 0 0 
+ Age Batata Cotati ace, +t,+ t)) 


= (1 = e~40%0 1 = e AotAr)otx1) | {= e Aotdr tz) (xot%1 +%2)) 


ee 
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Which yields by taking T~? to: 


F (xp) = 1—e74o%0 4 [1 — e~Aotar)(%o+%1) — (1 - e40%0) | P, 
+4 [1 — e~AotdrtA2)@otx1 +2) _ (1 —- e Aotd1)(%o+%1))] p, 


Or: 
F(xp) =1-— e~4o%0 4 [e~Ao%o = e otds)%o+%1))] py +4 [e~Gotarrotx1) = e Aotdr +42) (xot%1 +%2)) | P, 


Theorem 4.3 


Let Xp be a plithogenic exponential random variable with plithogenic parameter 1, > 0 then: 


1 ‘fh ul il al 
1. E(Xp) = Ay + (— = x) P, + (<= ~ an) P, 


1 1. 1 ik 1. 
2. Var(Xp) = 22 + [ao ~ zl PL + oo - aa P, 
Proof 


1. E(Xp) =T"1T(f, xpApe*P *Pdxp) 


co co 


=—7 | XpApe + *dxy, | (X +1) (Ap + Aye” Got4v Oot d(xq + x4), | (Xp +X +X2)(Ap + Aq 
0 0 0 
+ Apje“AotarHa@orm ted (x, +, +x) )=T- (— 1 oe 
: cos ten Ay Ag Fay dp FAC + AS 
1 1 1 1 1 
2 aga. ae eae a 


co co 2 co 
2. Var(Xp) =T “T(J, [xp — E(Xp)]?Ape 4? *P dxp) = T+ (J, (xo - x) Age~*0*dxo, J, (xo + 


1 \2 - ; ’ 
— —_ —(Ap+A1) (x9 +1) ( = ) 
xy an) (Ap +A, )e~ ota ote d(x) + x) ale Xq +X, + Xp ae cee vee 
—(Apt+Aq4+A2) (xp +x14+%x2) = (2 1 1 )= 1 ‘4 _ 
Az)e~Gotartiaiotx1 +2 (xy +x, + ,)) T WB’ agtAg)?’ p+Ag+Ag)? ® + GotAD> 


1 1 1 

zl pir lax ~ al Ei 
Definition 4.2 
A plithogenic random variable Xp is said to be uniformly distributed with the plithogenic parameters dp, b,, if its 
probability density function takes the form: 


1 
i a a < Xp < bp 


Theorem 4.4 
The formal plithogenic form of probability density function of uniform distribution is: 
1 1 1 


1 1 
= + - P,+| - 
fOr) bo —QAp bo + by -—Ag-— a, moa 1" lbp + by +b, — Ay —,-—a2 by tb, -—ay—a, 


Py 
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Proof 


ftp) = TOTES (xp)] = ror[ 


1 
[eer | 
— Ap bo + b, Py + bzPz — ag — AP, — AzPz 
1 
= rr 


bo — Ay + (hy ar + (bz — az)P2 


a ers : ) 
by — Ag bo + by — Ay — Ay a a a 


_._# 1 |p 
~ Bo aa bo + by — Ap — Gy a 
1 


1 
+ |_——____________. ___________|p 
bo + by + bz — dg — Ay — Az nih oacal e 
Theorem 4.5 


Plithogenic cumulative distribution function of plithogenic uniform distribution is: 


—a) Xo +X, — Ag — Ay, a 
= 1. 


Xo 
F = 
ae) by —QAyp lbp —Ag +b, -—a, bo —a 


Xp Xp +X. -—Ag-—A,—-—A, Xy+xX,-A-Q 
bp — Ag +b, -—Q,+b,-a, by—ajgt+b,-a, 


2 


Proof 


For) = [ "Fl(tp)dtp 


T(F(xp)) =T ( | "Ftp)atp) 


( (Xo+X4Py+x2P2) 1 
=r({ ( ) ace +P, +t2P2)] 
( by + b,P, + bP, — dy — a,P; — apP» OEE BE 


Ag +a4P1+a2P2) 
( Xo 1 Xot+xyz 1 Xgtx1~+X2 1 
= dy, | ————— d(ty + t1), dt tty 
ao bo — Ao agtay bo — Ap + by — Ay Agta ,t+az bo — Ap + by — A, + by — A 


+ t,) 


Xo — Ao Xp + X1— Ay — Ay Xo +X, + Xz —-—Ayp — A, — Az 


“Bg — Ay’ Do — Ay + By — Gy’ Dy — Ay + B, — A, + Dy — Ay 


Taking T~? yields to: 


Xo — Ao Xp +X1-—Ajp -— Ay Xo — Ao 
F(xp) = a. = P, 
bo — Ao bop — Ap + by — Gy bo — Ao 
Xo +X, + X22 —-Ap — A, — Az Xo +X, — Ap — Ay 
bo — Ap + by — a, + bz — A bo — Ap + by — Ay - 
Theorem 4.6 


Let Xp be a plithogenic uniform random variable with plithogenic parameters ap, b, then: 


Agt+b agta,+bo+b agtb Agta ,+a2+bot+bi+b: agt+a,+bo+b 
1. E(Xp) = otto 4 [S0 we 1 _ 4 so*Pe| p, + [“ 1 os itbz ao swe +1 P, 
bo-ao)? bo+b1-a ay)? bo-ao)? bo+by+b2—a9—a1—a2)* (bo +b14—ag-a)” 
2. Var(Xp) = @ o) + [8 1-40-41)" — @o- or], + [= 1tbz—d9-41-42)* — (bo +b1—ao "| P, 
12 12 12 12 12 
Proof 


1. Eyer tt EP gy ») 


ap bp- ap 
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bot+by bot+b,+b2 


n(fa2 eo i Xo + Xz deen) | Xo +X, + X2 de 
hae oo by +b, — gen by + b, + by —Gg—-a,—-a, ~° 


Agta, Agta, +az 


+X, + x2) 


=7-1(24% Aj ta, + by + by oF Fae et te 


2’ 2 ; 2 
_ ay + by [fot a Fo Fh oF Pe) p, 4 [tote tae F Oot Aa +a,tbhbt+bh, 
—"e 2 2 ° 2 2 
2. 
bp 
xp —E(X 
Var(Xp) = TT {= Mr) dxp 
b — Ap 
ap 
bo bot+by 
4 Agtho\? 1 
=T | (@- 5 ) oqo. | (xo + x1 
ao Agta, 
dy +a, + by + b,y? 1 
- ) d(Xo 
2 bo + by — dg — Gy 
r Ay +a, +a, + by + by, + by’ tt 
+a), [ (ttm +m - —— See 2) d(Xo 
2 bo + by + bz — Ay — Ay — Ag 
0 


ge Hep = 73 (Corer (bp + by — dy — a4)? a 
1X2) | = 


12 : 12 , 12 
= (bp — ao)? 4 (by + by — dy — a4)? _ (by — ao)? P 
~~ 12 12 * 
rm [oe ee 
12 12 


5. Fundamental Form of Continuous Plithogenic Probability Densities and Plithogenic 
Cumulative Distribution Functions 


Let Xp be a plithogenic random variable that has a probability density function f(xp;@p) and cumulative 
distribution function F(xp;@p) with Op = (O4p,...,9xp); Oip = Gio + Oi, Py + Oi2P2 i = 1,2,...,k a vector of 
parameters, in this section we provide two fundamental theorems in plithogenic probability theory: 
Theorem 5.1 
Formal form of f (xp; Op) is: 
f (Xp; Op) = F(X; Bo) + [F %o + X03 Oo + 91)-F (Xo; Oo) ] Pit Lf Ho + X41 + X23 Oo + O, + 
O2)- f (Xo + X14; Oo + O,)IP2 


Where: Oo = (O19) «+ ” » Ox0)s Oo + 0, = (O16 + 644, . -, Oxo + Ox1)s Oo + 0, + 0, _ (O46 + 644 + 642, ws Oxo + 
9x1 + Ox2) 
Proof 
Using one dimensional AH-Isometry: 
T(f (Xp; Op)) = TF (Xo + XP, + XP} Oo + OP; + O2P2)) 
= f(T (%o + XP, + Xp P23 Oo + OP, + O2P2)) 
= f (Co Xo + X4,Xp +X, + Xz); (Oo, Oo + Oi, Op +O, + 0,)) 
=(f (%; 90), f%o + X15 Oo + 91), F(X + X1 + X23 Oo + O, + O2)) 

Taking T~? of both sides: 

= f (xpi Op) = T*((f (x0; 90), F%o + 13 Oo + 1), F (Xo + x1 + X23 Oo + O1 + O2))) 

= f (Xo; Oo) + [F(%o + X15 Oo + O1) — f(%0; Oo) Pr + [f Xo + X1 + Xz; Oo + O1 + O2) 

— f (Xo + X13 Oo + 1) ]Po 
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Theorem 5.2 
Formal form of continuous plithogenic cumulative distribution function is: 
F (Xp; Op) = F(Xo; Oo) + [F(X + 1; Oo + 91) — F(X; Oo) Pi 
+ [F(X +X +. X23 Oo + O, + O2) — F(X + X43 Op + O4)IPp 
Proof 
Straightforward by integration of results in theorem 5.1. 


6. Plithogenic Random Numbers Generation 
Let Xp be a random variable that has a plithogenic pdf f(xp) and plithogenic cdf F (xp), if we assumed that Up = 
F (xp), then Up is a plithogenic random variable uniformly distributed on [0,1], ie., Up~Unif (0,1). 


We can write Xp as a function of Up to generate random plithogenic numbers as we do in the classical case, let’s 
work with the already presented distributions in section 4. 


6.1 Random numbers generation according to plithogenic uniform distribution 


We have: 


fay = Xo +X, — Ap — Ay Xo — Ao 
Pp, = — — 
bo — Ao bo — Ap + by — Ay bo — Ao 


Xo +X, + Xz — Ap — A, — Az a 
eee 2 
bo — Ap + by — A, + bg — A bo — Ap + by -— Ay 


By setting Up = F(xp) => T(Up) = T(F (%p)), then: 


Xo — Ao Xp +Xy—-— Ap -— Ay ee) 


Up, Ug + Uy,Ug + Uy + U = ( Moge <a e e e 
(Uo 0 : 0 1 2) bo — Ao bo — Ap + by — Ay by — jp + by — A, + bz — az 


Xo — Ao 


U = 
7 by — Ao 


=> Xp = Up(bo — Ap) + Ay 

Xp +X1-—Ajp — Ay 
Ug + Uy = ——— 
bo — Ap + by — Ay 
=> Xp + X1 = (Up + Uy) (bo — Ap + by — ay) + (Ap + Ay) 
Xp +Xy +X, —Ajp —aA,—a 
ee 0 1 2 0 1 2 
bo — Ap + by — A, + bg — Ay 

=> Xp $x, + X2 = (Up t Uy + Uy) (Dy — Ag + Dy — a, + Dy — AQ) + (Ay +, +p) 

Hence: 


(Xo, Xp + X4,Xp +X + X2) 
= (up (Do — Ap) + Ag , (Up + Uy) (bp — Ay + by — a4) 
+ (a + ay), (uo + Uy + Uz) (bo a Ao + by oe ay + bo a a2) + (do + ay + az)) 


Now we take T~} of both sides and get: 
Xp = Up(Do — Ap) + Ap + [(Uo + Uy) (Do — Ap + Dy — G1) + (Ap + G1) — Up (bo — Ag) + Ag] Py 
+ [(up + Uy + Uz) (bp — Ap + Dy — a, + Dy — Az) + (Ap + a, +. Az) 
— (Up + U,) (bp — Ap + by — a4) + (Ap + 2,)]P2 


6.2 Random numbers generation according to plithogenic exponential distribution 
We proved that: 


F (xp) =1—e 740% 4 [1 — oe AotAr)(ot%1) _ (1- e40%0)|P, 
+ [1 — e~Aotdr +42) (otx1+%2) — (1 — e Ao+d1)(%0+%1)) | P, 


= (Up, Up + Uy, Ug + Uy + U2) = (1 = e400, 1 e AotAr) 0 +%1) 1- a Ai le A ed ie LD) 
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Hence: 


Uy = 1 — e~40%o 


In (1 — ug) 
=>XxX= a 
0 


Up tu, =1- e~AotA1)@ot+%1) 
In (1 — (up + U)) 


—(AptAz4+A2)(XptxX14+%X2) 


>xX+xX = 


Up +U, +Uuz=1-e 


In (1 — (Up +, + Uz)) 
Ag tay tA, 


=> XxX +X, +X, =- 


ae ee (--S — Uo) _ in — (Up + U;)) _In(t — (up tu, + atl 


Ao : Ag tay : Ag +A, + Az 


Now we take T~* of both sides and get: 


— to). n= Geert) _¢ nt), ; 
. Ao Ag + Ay Xo 
In (1 — (Up +, + U2)) ae |p 
Ayo tA, + Az Ao tan )|Pe 
Indi -—u In(1l-—u In(1 — (up + u 
Ms yy = ING = Mo) | fn = wo) In = Guo + u)] 
Ao Ao Ago tay 
E (1—-—(upt+u,)) In Co) p 
Ag + Ay Ag +A, + A> j 


7. Conclusion 


We have presented the formal form of plithogenic random variable and plithogenic probability density 
functions and studied its important properties including plithogenic expectation, plithogenic variance, 
plithogenic moments generating function, some plithogenic probability distributions and _ its 
probabilistic properties, plithogenic random numbers generation. Many theorems were presented and 
proved with an algebraic approach depending on algebraic isomorphisms. In future researches we are 
looking forward to study applications of this new definition in many branches of probability theory 
like reliability theory, queueing theory, dynamic systems, stochastic processes, etc. 
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